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MOUNTING ELECTRICAL COMPONENTS ON 
THICK FILM PRINTED CIRCUIT ELEMENTS 

This invention relates to the mounting of electrical 
components on thick ?lm printed circuit elements. The 
term “thick ?lm printed circuit elements” is used 
herein to mean a pattern of conductive areas produced 
on a refractory insulating substrate by printing the pat‘ 
tern in an ink containing metal powder and ?ring the 
substrate to harden the ink. 

It is generally recommended that components having 
metallised areas should be mounted on such circuit ele 
ments by soldering, the solder performing the function 
of both securing the component in position and electri 
cally connecting it to the circuit element. It is found 
however, that soldering is not satisfactory since solder 
can spill over on to adjacent conductive areas. In addi 
tion the strength of a connection formed in this way is 
not always satisfactory particularly if the circuit is to be 
used in an environment where it is subjected to high 
temperatures and thermal cycling between high and 
sub-zero temperatures (e.g. —40° to +130°C). 
Alternatively the metallised areas of the components 

are secured to the circuit elements by means of con 
ductive epoxy-resin based adhesive. This alternative 
method of mounting is likewise liable to fail after ther 
mal cycling, as a result of differential thermal expan 
sion between the component, the circuit elements and 
the adhesives. 
Accordingly it is an object of the invention to provide 

a method of mounting an electrical component on a 
thick ?lm printed circuit element in which these disad~ 
vantages are avoided. 
A method in accordance with the invention com 

prises welding a strip of metal foil to a conductive area 
of the circuit element, placing the component on this 
conductive area, wrapping the ends of the strip around 
the component and welding them to a metallised area 
on the component. 
An example of the invention is illustrated in the ac-. 

companying drawings in which FIGS. 1 to 4 are frag 
mentary elevations of a circuit element showing four 
successive stages in attaching a component thereto. 

In the example described the component is a chip ca 
pacitor 10 having metallised ends 11, 12. The compo 
nent may be as small as 0.10 inch X 0.10 inch. The cir 
cuit element to which it is to be applied consists of a ce 
ramic substrate 13 with printed areas 14 of metallic 
ink, ?red to harden and fuse the metal powder in the 
ink. 
Two strips 15, 16 of metal foil are welded by electri 

cal resistance welding at 17 to two of the areas 14 so 
that the strips are parallel and spaced by a distance less 
than the overall length of the component 10. A pre 
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2 
ferred welding method is that known as parallel-gap 
welding, in which two spaced electrodes are applied to 
the strips l5, 16. The strips l5, 16 may for example be 
formed of gold 0.010 inch wide X 0.003 inch thick or 
0.005 inch wide and 0.002 inch thick. In this example, 
a quantity of epoxy resin adhesive is placed on the un 
derside of the component 10 such that the component 
becomes adhered to the ceramic substrate 13 when 
placed in position upon the strips of foil 15, 16. The 
component 10 is then placed on the element with its 
metallised end on the strip l5, 16 where these are 
welded to the conductive areas 14. One end of each 
strip is then wrapped around the component and 
welded to the metallised area 11, 12 as shown in FIG. 
2. Next, the other end of each strip is wrapped over the 
component and welded in place as shown in FIG. 3. 

Finally the component is given a protective covering 
either by encapsulating it in a silicone rubber adhesive 
or, as shown, by attaching it to a cap, e.g., vinylidene 

. ?uoride, ?lled with a suitable adhesive, such as epoxy 
resin. 
We claim: 
1. A method of mounting, on thick ?lm printed cir 

cuit elements, components having metallised contact 
areas, comprising welding a strip of metal foil to a con 
ductive area of the circuit element, placing the compo 
nent so that a metallised area of said component over 
lays the welded portion-of said strip, wrapping the ends 
of the strip around the component and welding them to 
said metallised area on the component. 

2. A method as claimed in claim 1 in which said strip 
is formed of gold foil. ' 

3. A method as claimed in claim 1 in which a plurality 
of said strips are welded to respective conductive areas 
of said circuit element and to respective metallised 
areas of the component. 

4. A method as claimed in claim 1 in which said weld 
ing is electrical resistance welding. 

5. A method as claimed in claim 4 in which said weld 
ing is parallel-gap welding. 

6. A method as claimed in claim 1 which includes the 
step of applying a layer of epoxy resin adhesive to that 
side of the component which is to be placed adjacent 
the conductive area. 

7. A method as claimed in claim 1 which includes the 
step of encapsulating the component after the latter has 
been secured to the circuit element. 

8. A method as claimed in claim 7 in which the com 
ponent is encapsulated in silicone rubber. 

9. A method as claimed in claim 8 in which the com 
ponent is surrounded by a cap ?lled with a synthetic 
resin adhesive. 
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